Microsphere delivery of Risperidone as an alternative to combination therapy.
The purpose of this study was to develop a parenteral delivery system of Risperidone that would provide initial and extended drug release and thereby avoid the need for co-administration of oral tablets. Key formulation parameters utilized to achieve desired therapeutic levels in vivo were particle size and drug loading. Three poly (D,L-lactide-co-glycolide) (PLGA) microsphere formulations (Formulations A, B, and C) that encapsulated Risperidone were prepared by varying particle size (19-49 μm) and drug loading parameters (31-37%) but with a uniform bulk density (0.66-0.69)g/cc and internal porosity, utilizing the solvent extraction/evaporation method. The microspheres were characterized for drug content by HPLC, particle size by laser diffractometry, surface morphology by scanning electron microscopy (SEM), and in vivo drug release. In vivo studies were performed in male Sprague-Dawley rats, and levels of the active moiety (Risperidone and its metabolite, 9-hydroxyrisperidone) were assessed. In vivo release profiles from the three microsphere formulations were dependent on particle size and drug loading. The smaller sized microspheres (Formulation A) exhibited a large initial burst and a shorter duration of action, while the larger particles exhibited a smaller initial burst (Formulations B and C) but released drug for a much longer period in vivo. Extended duration of drug release was ascribed to higher drug content in the microspheres. A biweekly simulation of multiple dosing revealed that Formulation C, the selected formulation, with a high load and large particle size would provide adequate initial and maintenance levels of the active moiety (Risperidone and its metabolite, 9-hydroxyrisperidone). A comparison of biweekly dosing in vivo of Formulation C with the marketed product showed that at steady state, though average concentrations for both preparations were similar, the time taken to achieve steady state was much faster for Formulation C. The delay in attaining steady state with Risperdal Consta® was attributed to the 3 week latency in drug release from the microspheres and was in accordance with previous studies indicating a good corroboration with clinical findings. Calculated cumulative AUC (area under the curve) levels for Formulation C were similar to the Risperdal Consta®, though there were marked differences in AUC levels at the early time points. Comparison of Risperidal Consta® and Formulation C by multiple dosing in vivo experiments revealed that the marketed preparation demonstrated a substantial delay in providing an initial loading dose, continuous circulating levels, and attainment of steady state; all of which were observed rapidly with Formulation C. Findings from the current study strongly suggest that a microsphere dosage form of Risperidone can be formulated with an optimum particle size and drug loading to provide an initial bolus followed by maintenance levels, thereby eliminating combination therapy and improving patient compliance.